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ABSTRACT 


Trends  in  maternal  mortality  for  deaths  related  to  complications  of  abortion  and  deaths  from  all 
other  obstetric  causes  are  examined  for  the  25-year  period  1 963- 1 987.  Five-year  maternal  mortality  ratios 
were  computed  as  the  number  of  maternal  deaths  per  100,000  live  births.  From  1968-72  to  1973-77,  the 
maternal  mortality  ratio  for  deaths  due  to  abortion  declined  84.8  percent  (6.6  to  1.0  per  100,000).  The 
decrease  in  mortality  from  abortion  complications  accounted  for  45.9  percent  of  the  decline  in  overall 
maternal  mortality  in  the  state  during  this  period.  During  1 978-82,  the  maternal  mortality  ratio  for  abortion 
declined  to  less  than  one  death  per  100,000  births,  with  no  abortion-related  deaths  occurring  during  1983- 
87.  After  1977,  the  maternal  mortality  ratio  for  all  other  obstetric  causes  appeared  to  level  off  at  about  eight 
per  100,000. 

Examination  of  the  trends  in  abortion-related  deaths  by  individual  year  revealed  a  sudden  decline 
in  the  number  of  such  deaths  in  1973,  dropping  from  an  average  of  about  five  per  year  during  1963-1972 
to  less  than  0.5  per  year  thereafter.  The  decline  in  abortion-related  deaths  in  1973  coincided  with  the 
legalization  of  elective  abortion  and  the  provision  of  funding  support  for  abortion  services  for  Medicaid 
and  AFDC  recipients  in  the  state. 


INTRODUCTION 

One  of  the  most  significant  improvements  in  the 
health  of  North  Carolina's  women  during  the  past 
fifty  years  is  the  dramatic  reduction  in  deaths  due  to 
complications  of  pregnancy.  Since  the  1940s,  mater- 
nal deaths  in  North  Carolina  have  decreased  by  about 
95  percent.1  The  most  rapid  rate  of  decline  in 
maternal  mortality  occurred  during  the  1970s,  and 
was  primarily  due  to  a  decrease  in  deaths  related  to 
infection.  Factors  believed  responsible  for  this  de- 
crease include  improvements  in  obstetric  antibiotic 
therapy  and  the  availability  in  1973  of  legalized 
elective  abortion.1 

The  purpose  of  this  study  is  to  examine  the 
trends  in  maternal  mortality  related  to  complications 
of  induced  abortion  in  North  Carolina  during  the  25- 
year  period,  1963-1987,  and  to  determine  the  impact 
of  these  trends  on  the  state's  overall  maternal  mortal- 
ity experience  during  this  period. 


METHODS 

All  maternal  deaths  occurring  to  North  Carolina 
residents  during  the  period  1963-1987  were  identi- 
fied from  computerized  death  files.  Maternal  deaths 
were  defined  as  those  attributed  to  complications  of 
pregnancy,  childbirth  and  the  puerperal  period  (ICD- 
7  codes  640-689,  ICDA-8  codes  630-678,  and  ICD- 
9  codes  630-676).2"4  Deaths  from  causes  unrelated  to 
pregnancy,  such  as  injuries  or  homicide,  occurring 
during  pregnancy  or  the  postpartum  period  were 
excluded. 

Maternal  deaths  were  classified  as  either  abor- 
tion-related deaths  or  deaths  due  to  all  other  obstetric 
causes.  Because  the  purpose  of  this  study  was  to 
examine  maternal  mortality  due  to  induced  abortion, 
deaths  attributed  to  complications  from  spontaneous 
abortion  (miscarriage)  were  included  in  the  "other 
cause  of  death"  category.  Identification  of  deaths  due 
to  spontaneous  abortion  was  carried  out  by  manual 
review  of  the  original  death  certificates  for  all  women 
reported  to  have  died  from  abortion  complications. 


The  codes  used  to  identify  abortion  deaths  in  each  of 
the  ICD  revisions  were:  650-652  (ICD-7);  640-645 
(ICDA-8);  and  634-638  (ICD-9). 

Maternal  mortality  ratios  were  computed  as  the 
number  of  maternal  deaths  per  100,000  live  births. 
Although  this  measure  is  often  referred  to  as  the 
maternal  mortality  rate,5  the  term  "rate"  is  generally 
more  appropriate  when  the  denominator  includes  all 
conceptions  (i.e.,  a  more  complete  enumeration  of  the 
true  population  at  risk),  rather  than  only  live  births. 
Five-year  maternal  mortality  ratios  for  deaths  due  to 
induced  abortion  and  for  deaths  due  to  all  other 
obstetric  causes  were  determined  for  the  periods 
1963-67, 1968-72, 1973-77, 1978-82,  and  1983-87. 


RESULTS 

Between  1963  and  1987,  495  maternal  deaths 
were  reported  among  North  Carolina  residents  (see 
table).  Sixty-nine  deaths  were  attributed  to  compli- 
cations related  to  abortive  pregnancy  outcomes.  Of 
those  69,  eight  (11.6  percent)  deaths  were  due  to 
spontaneous  abortion,  and  one  that  was  coded  as  an 
abortion  death  was  actually  due  to  a  ruptured  ectopic 
pregnancy.  These  nine  deaths  were  included  in  the 
"other  cause  of  death"  category.  The  remaining  60 
abortion-related  deaths  were  considered  as  having 
been  due  to  complications  resulting  from  induced 
abortion  0iereafter  referred  to  as  "abortion"  deaths). 

Of  those  women  who  died  from  abortion  com- 
plications, the  mean  age  at  death  was  25.7  years, 
ranging  from  13  to  48  years.  Thirteen  (21.7  percent) 
of  the  deaths  were  among  women  aged  19  years  or 
less,  while  1 1  (18.3  percent)  deaths  occurred  among 
women  aged  35  years  or  older.  Forty-four  (73.3 
percent)  of  the  abortion-related  deaths  were  among 
women  of  black  and  other  minority  races,  while  16 
(26.7  percent)  occurred  among  whites.  One-half  of 
the  women  were  married  at  the  time  of  death. 

Figure  1  shows  by  race  the  number  of  deaths  due 
to  abortion  complications  in  North  Carolina  for  each 
year  1963-1987.   Prior  to  1973  an  average  of  5.3 


Five- Year  Cause-Specific  Maternal  Mortality  Ratios,* 
North  Carolina  Residents,  1963-67  through  1983-87. 

Years 

Number 
Births 

Number  of  Deaths 

Maternal  Mortality  Ratio 

Abortion 

Other 

All 

Causes 

Abortion 

Other 

All 
Causes 

1963-67 

496,366 

22 

181 

203 

4.4 

36.5 

40.9 

1968-72 

469,390 

31 

112 

143 

6.6 

23.9 

30.5 

1973-77^ 

415,971 

4 

72 

76 

1.0 

17.3 

18.3 

1978-82 

420,330 

3 

35 

38 

0.7 

8.3 

9.0 

1983-87 

442,940 

0 

35 

35 

0.0 

7.9 

7.9 

Total 

2,244,997 

60 

435 

495 

2.7 

19.4 

22.1 

*Maternal  deaths  per  100,000  livebom  infants 


Figure  1.  Maternal  Deaths  Due  to  Abortion, 
by  Race,  NC  Residents,  1963-1987 
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deaths  due  to  abortion  were  reported  per  year.  Begin- 
ning in  1973,  the  number  of  abortion-related  fatalities 
decreased  markedly.  From  1973  to  1987  the  average 
numberof  abortion-related  fatalitiesdeclined  to  about 
0.5  per  year.  Of  the  60  abortion  deaths  reported 
during  the  25-year  study  period,  53  (88.3  percent) 
occurred  during  the  10  years  prior  to  1973,  while  only 
seven  (1 1.7  percent)  occurred  in  the  15  years  since. 

Comparing  the  two  time  periods  1963-67  and 
1968-72,  the  maternal  mortality  ratio  for  all  causes  of 
death  excluding  abortion  declined  34.5  percent  (from 
36.5  to  23.9  per  1 00,000),  while  the  mortality  ratio  for 
deaths  due  to  abortion  increased  50.0  percent  (from 
4.4  to  6.6  per  100,000)  (see  table).  During  the  next 
two  time  intervals,  from  1968-72  to  1973-77,  the 
mortality  ratio  for  abortion-related  deaths  declined 
84.8  percent  (from  6.6  to  1 .0  per  100,000),  compared 
to  a  27.6  percent  decrease  in  deaths  due  to  other 
obstetric  causes.  During  this  period,  the  overall 
maternal  mortality  ratio  declined  40  percent,  from 
30.5  to  18.3;  45.9  percent  of  this  decrease  was  due  to 


a  decline  in  abortion  deaths,  with  the  remainder  due 
to  a  decrease  in  deaths  from  other  obstetric  complica- 
tions. Between  the  years  1963  and  1972,  abortion 
deaths  accounted  for  15.3  percent  of  all  pregnancy- 
related  fatalities,  compared  with  only  4.7  percent  of 
such  deaths  that  occurred  from  1973to  1987.  In  1978- 
82,  the  mortality  ratio  due  to  complications  of  abor- 
tion declined  to  0.7  per  100,000  births.  During  1983- 
87  there  were  no  reported  abortion-related  deaths  in 
the  state.  For  all  other  causes  of  maternal  death,  after 
1977,  the  mortality  ratio  essentially  leveled  off  at 
about  eight  per  100,000  births  (Figure  2). 

Considering  the  entire  ten-year  period  1963- 
1972,  the  maternal  mortality  ratio  for  abortion  deaths 
was  5.5  per  100,000  births.  Had  this  mortality  ratio 
remained  the  same  throughout  the  entire  study  period, 
70  abortion-related  deaths  would  have  been  expected 
between  1973-1987,  or  ten  times  the  number  that 
were  reported  (p  <  0.00001,  based  on  Poisson  prob- 
ability). For  all  other  causes  of  death,  the  improve- 
ment in  maternal  mortality  from  1963-72  to  1973-87 


Figure  2.  Cause-Specific  Maternal  Mortality, 
NC  Residents,  1963-67  Through  1983-87 
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was  also  significant,  albeit  less  dramatic  than  the 
trends  in  abortion-related  mortality.  Between  1963 
and  1972,  the  maternal  mortality  ratio  for  all  causes 
except  abortion  was  30.3  per  100,000  births.  Apply- 
ing this  figure  to  the  number  of  births  during  1973- 
1987, 388  deaths  from  other  causes  would  have  been 
expected  during  this  time,  or  2.7  times  the  number  that 
were  observed  (p  <  0.00001,  based  on  Poisson  prob- 
ability). 


DISCUSSION 

These  findings  suggest  that  almost  one-half  of 
the  decline  in  maternal  mortality  in  North  Carolina 
during  the  1970s  was  due  to  a  decrease  in  deaths  due 
to  induced  abortion.  The  decline  in  the  number  of 
abortion-related  fatalities  occurred  during  a  period  of 
time  when  the  number  of  elective  abortions  per- 
formed nationwide  was  on  the  increase.  Two  possible 
reasons  for  the  decline  in  deaths  from  abortion  in 
North  Carolina  during  the  1970s  are:  1)  improve- 
ments in  the  safety  of  surgical  and  nonsurgical  mo- 
dalities used  for  induced  abortion;  and  2)  better  access 
to  and  utilization  of  medically  administered  abor- 
tions. 

Although  the  risk  for  sepsis  and  other  complica- 
tions from  medically  induced  abortions  has  undoubt- 
edly decreased  during  the  time  span  of  this  study,  such 
factors  would  not  likely  account  for  the  abruptness  of 
the  decline  in  abortion-related  deaths  that  occurred  in 
1973.  Rather,  it  is  more  likely  that  the  reduction  in 
abortion  mortality  was  due  to  the  increased  availabil- 
ity to  a  broader  segment  of  the  population  of  safer, 
medically  performed  elective  abortion. 

Probably  the  most  significant  factor  related  to 
the  improved  access  to  medically  safe  abortion  was 
the  U.S.  Supreme  Court  ruling  in  January  1973  on  the 
Roe  v.  Wade  case,  which  guaranteed  a  woman's  right 
in  all  fifty  states  to  obtain  an  abortion  during  the  first- 
trimester  of  pregnancy.  Priorto  1967,  North  Carolina 
law  prohibited  abortion  except  to  save  the  mother's 
life.    In  1967,  the  statute  was  amended  to  permit 


abortion  for  fetal  indications,  in  cases  of  rape  or 
incest,  or  when  the  physical  or  mental  health  of  the 
mother  was  endangered,  provided  the  recommenda- 
tions of  three  physicians  were  obtained.  Following 
the  Roe  v.  Wade  decision,  North  Carolina's  abortion 
law  was  further  revised  in  1973  to  read: 

It  shall  not  be  unlawful,  during  the  first  20 
weeks  of  a  woman's  pregnancy,  to  advise, 
procure  or  cause  a  miscarriage  or  abortion 
when  the  procedure  is  performed  by  a 
physician  licensed  to  practice  medicine  in 
North  Carolina  in  a  hospital  or  clinic  cer- 
tified by  the  North  Carolina  Medical  Care 
Commission  to  be  a  suitable  facility  for  the 
performance  of  abortions. 

Also  in  1973,  federal  and  state  funds  were 
allocated,  under  Title  XTX  and  Title  XX  programs, 
for  the  inclusion  of  elective  abortion  in  the  health 
support  services  available  for  Medicaid  patients  and 
AFDC  recipients  in  North  Carolina.  One  intent  of  this 
action  was  to  improve  access  to  medical  abortion 
among  the  state's  indigent  population.  While  other 
factors  may  have  played  a  role  in  the  decrease  in 
abortion-related  deaths  during  the  1970s,  it  is  likely 
that  the  increased  availability  of  medically  adminis- 
tered abortions  to  North  Carolina  women  may  have 
been  one  of  the  most  important. 

The  limitations  of  this  study  need  to  be  consid- 
ered when  interpreting  these  findings.  Because  this 
analysis  relied  exclusively  on  information  collected 
from  death  certificates,  the  validity  of  the  reported 
cause  of  death  is  uncertain.  For  example,  it  is  possible 
that  some  abortion-related  fatalities  may  actually 
have  been  attributed  to  other  causes  of  death,  such  as 
sepsis  or  hemorrhage.  Had  the  likelihood  of  such 
misclassification  changed  appreciably  during  the 
period  of  this  study,  we  may  have  either  underesti- 
mated or  overestimated  the  magnitude  of  the  decline 
in  abortion-related  maternal  mortality.  In  an  earlier 
study,1  May  and  Greiss  observed  a  substantial  reduc- 
tion in  maternal  deaths  from  infection  in  North 
Carolina  during  the  1970s,  with  no  such  deaths 


reported  in  the  state  between  1981  and  1985.  This 
observation  suggests  that  the  decline  in  abortion- 
related  deaths  observed  in  the  present  study  was  not 
likely  the  result  of  differential  misclassification  of 
these  deaths  as  other  infectious  complications. 

Had  there  been  any  tendency  for  under-report- 
ing of  deaths  due  to  abortion  during  the  time  period 
of  this  study,  it  is  likely  to  have  been  greater  during  the 
period  prior  to  legalized  abortion  than  in  subsequent 
years.  Faced  with  the  possibility  of  punitive  action, 
many  women  seeking  treatment  for  complications 
resulting  from  an  illegal  abortion  understandably 
would  have  been  hesitant  to  fully  disclose  this  infor- 
mation to  their  physician.  Likewise,  there  may  also 
have  been  a  degree  of  reluctance  on  the  part  of  some 
physicians  to  explicitly  report  deaths  in  which  crimi- 
nally induced  abortion  was  suspected  but  could  not  be 
established  with  much  certainty.  As  a  result,  the 
magnitude  of  the  decline  in  abortion-related  deaths 
observed  in  this  analysis  might  be  regarded  as  a 
somewhat  conservative  estimate  of  the  actual  level  of 
decline  that  occurred  in  the  state. 

Another  potential  source  of  error  in  this  study 
relates  to  the  changes  over  time  in  the  ICD  classifica- 
tion of  cause  of  death.  The  time  frame  of  this  study 
spanned  three  revisions  of  the  ICD  coding  system. 
The  seventh  revision  was  in  use  up  to  1967,  the  eighth 
revision  was  used  from  1968  through  1978,  and  the 
ninth  revision  was  adopted  in  1979.     However, 


because  the  ICD  coding  was  consistent  during  the 
period  in  which  the  sudden  decline  in  abortion  deaths 
occurred,  this  decline  could  not  be  due  to  a  change  in 
the  classification  of  cause  of  death. 


CONCLUSION 

Much  of  the  improvement  in  maternal  mortality 
in  North  Carolina  during  the  1970s  appears  to  have 
been  the  result  of  a  marked  reduction  in  deaths  caused 
by  complications  of  induced  abortion.  These  findings 
support  the  suggestion  by  other  authors'  that  the 
decline  in  maternal  deaths  in  North  Carolina  from 
infection  during  the  1 970s  was  largely  attributable  to 
legalized  abortion.  Despite  the  favorable  trend  in 
North  Carolina's  maternal  mortality  experience  ob- 
served over  the  past  several  decades,  the  state  is  still 
a  long  way  from  achieving  the  Healthy  People  Year 
2000  objective  of  3.6  deaths  per  100,000  births.6  For 
1987-91,  North  Carolina's  five-year  maternal  mor- 
tality ratio  was  10.6  per  100,000.  The  fact  that  only 
two  deaths  from  complications  of  abortion  have  been 
reported  in  North  Carolina  from  1980  through  1991 
suggests  that  we  have  succeeded  in  nearly  eliminating 
this  once  significant  cause  of  pregnancy-related  mor- 
tality. Continued  progress  toward  the  Year  2000 
objective  will  require  further  efforts  directed  at  reduc- 
ing the  risk  for  other  preventable  causes  of  maternal 
death,  such  as  pregnancy-induced  hypertension  and 
anesthetic  complications. 
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